The influence of Celecoxib on matrix synthesis by chondrocytes under mechanical stress in vitro.
To assess effects of Celecoxib, selective cyclo-oxygenase (COX)-2 inhibitor, on matrix synthesis by chondrocytes under mechanical stress in vitro. Chondrocytes from 7-day-old rat articular cartilage were cultured. Cyclic mechanical stress (0.5 Hz, 7% elongation) was loaded using a Flexercell strain unit in the presence of Celecoxib, Indomethacin, and Ketoprofen. Concentrations of chondroitin sulfate (CS) in culture media were measured by high-performance liquid chromatography. Nitric oxide (NO) formation was detected by measuring NO2-accumulation in culture supernatants during the Griess reaction, using sodium nitrite as a standard. Levels of mRNA for aggrecan (AGC), type II collagen (CII), COX-2, and membrane-associated prostaglandin E synthase-1 (mPGES-1) were measured using real time reverse transcriptase-polymerase chain reaction. Under mechanical stress, levels of AGC and CII mRNA were decreased, while COX-2 mRNA levels were increased. Of the three drugs tested, only Celecoxib prevented the decrease of AGC mRNA and inhibited the release of CS. In addition, Celecoxib suppresses the level of mPGES-1 mRNA. These findings show that excessive mechanical stress decreases synthesis of matrix components in chondrocytes through a NO-regulated pathway, and suggest that Celecoxib has a protective effect on matrix metabolism.